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(54) Catheter with f liter and thrombldiscnarge device 



(57) This invention relates to a catheter comprising 
a tube-Eke basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wan sections of the basic body defined in 



between longitudinal cuts evenly Distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the wan sections towards each other in 
order to make the wan sections bend outwards. 
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Description 



^J?! * Ivert,on relates to a catheter conprising a 
tube-fike basic body with a distal and a proximal end 
and wherein an expandable filer element has been s 
arranged to the distal end. Such a catheter is introduced 
into a patent during surgery in order to collect trirombi 
and to or event that these finish up for instance in the 
vascular system of the lungs and cause an ernbo&m. 
^er element of such a catheter is usually posi- M 
noned m the vena cava. 

The collected particles are removed or reduced in 
*zeby wrmdrawing the filter or by disintegratinfl them 

^en removing the particles by wrtTKirawtng the 75 
c*h«er there s a risk that they might come loose of 

^ W ' n finis * "P * ""wanted posi- 

tions m the blood stream. Removal of the particles by 
allowing them to disintegrate locally can take up quite 
sometime. 

^ ♦J*! 8 ***** 01 the iTWention fe to Provide a catheter 

t^ J^l^^ ' m tte preamtte with which the 
sac drawbacks are removed. 

This aim is achieved with the catheter according to 
™jnventfonaseha^ 

thrombi collected by the filter element can be frag, 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
de^edm between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the blood 
vessel inside of which the filter element is placed The 
thrombi arrested by the flter element are sucked into 
and remain enclosed within the filter element until these 
areremoved. Prior to introducing the catheter, the wall as 
secAonsare straightened by moving the ends of the 
basic body situated on either side of the wafl sections 
away from each other. As a result the catheter win 
obtem a small cross-section equal to that of the basic 
^r^provttedwithtta « 
catheter can be introduced with a minimum of traumatfcr 
effects. 

A very suit able ernbodiment of the device for reduc- 
ing the thrombi in size and removing them is character. 
«sed m daim 2. A stream of liquid under pressure. <s 
supplied via the pressure lumen, flows out of the jet noz- 
zles the farm of a jet and engages sections of thrornbi 
T^Z^ fomented due to the energy of the jet The 
mrombus ^ojnents are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord* 
«ng to the invention is characterised in daim 3. By mov- 
ing the mner and outer tube-Gke bodies in relation to one 
another the strip^haped wall sections can be bent out- 
warns or stretched respectively. On introducing the 55 
catheter, the mner tube-like body is moved as much as 
possible m the relatively distal direction inside the outer 
tu^&ke body, so that the st^^ 
be stretched. After positioning the distal end of the cath- 



eten the mner tube^ike body is moved in the relatively 
proxmal ejection in the outer tube-Eke body, as a result 
of which the strip-shaped wall sections win bend out- 
wards and consequently form the filter element 

■JSES !!! n ^ surQ 38 set 001 OT 4 « 

Preferably employed. The inner tube-Wee body is in that 
case essentially made in the form of a suction catheter 
wherein afl parts required for the reduction and removal 
device are received in this inner tube-like body. 

By ernpfoying the measure as set out in daim 5 it ts 
ensured that the reduction and removal device can con- 
tinue to work property without getting blocked. On «*- 

^rTLT 4 ^ M removaJ those 
pans of me thrwnbi extending as far as in between the 
bent waD sections of the filter element are engaged 
after which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in daim 6 is 
ernpfoyed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a sufficient flow is main- 
tained m the discharge lumen without applying addi- 
tional suction. 

The invention win be explained in greater detail in 
the following description with reference to the attached 
drawings. 

figure 1 shows schematically the application of a 
catheter according to the invention. 

figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
blood vessel. 

figure 3 shows a view corresponding to that of fo- 
urs 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1 . a catheter 
1 according to the invention is introduced into a patient 
2. in order to position a filter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-fike basic body 4 
with a rater element 3. stfll to be explained in greater 
detafl. at the distal end and a connecting member 5 at 
me proximal end. 

The connecting member 5 comprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of portioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
discharge connection 7 which is connected with the cSs- 
charge lumen m the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen m 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-fike body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tube-fike body 13 and the inner tube- 
EkebcdyKarecortTK^edtoeach 
ends. At the very end. a tip 17. made of a soft material, 



has been arranged in oitfer to Dra/pm 
ducon of thecalheter , KS,2 

wan sector 16 together form the a^,» 
By pulling the inner tube-Be body \T«,Z ^ e " t 
, ™ 
to the outer tube-Cka body 13 ouZr^T 1^*? 

sbep^wailsec^are^uni^S^^ " 
^JT^ 1 ^ a result TZTZy^ 

wafl of the bloodvessel 12. Wth<he,mer 
Itwffl be dear that thrombi as from a certain d,= 
"^"S^hthedood vessel ,2. 
the filter element formed by the wall seefenstKhW „ 
<«wards. and that a. me same t^ZV^ * 
flow^nanormaj manner through these waBsectos. 

8 "* tubeHike body u comprises ; the^L. 
mentoned pressure lumen 18 connw^h* D 
sure connection 8. In the 

thepres^elumen 16 is conneaedX^Tsec " 
ton extending backwards in precoma! tireefcnfam-nnt 
m nozzle 19. The je, noz£?9 is aTLT 

In addftion to the pressure lumen and the olscharae 

reducTme^mJ 6 ^ ~ h «£S 
reduce the thrombi .n sae and remove them. Squid 

under pressure is supplied to the pressure correction « 

£ so ,M la powerful liquid jet leaves fte p^eS^ 

end sections of the thrombi are engaged by this liquid 
'^J**™* mechanical action ^ 

«^ned through the discharee opening 20 <s 
charge lumen. In order to stimulate the discharge flow a 
= 60 urce can be conne^edto^ed^^ 
Z^l f a resu, < «" <"« suction action. thTLmbi 
are gradually cucted further into the space def^by 
the wail sections 1 6 where they are madually reduc«t£ « 
s*e and uftmate.y removed v4 

The jet nozzle 19 and the discharge opening 20 

Ew 2 2£tL* ^^'"auchawayCZ 

,eaw ? »* * "°^e W creates an ejeo » 
'T* * 8 Separate "°" « seated 
out additional suction acton at the discharge connec- 
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« will be dear that the thrombi reduction and dfe. 
t^S™*™ ««er element^.^ 
"ays The reduction and*! 

contbina^ oTatS^, 
'^ed^bothina^ou^^,^^ 
VVhen the filter catheter has canied out its task «nrf 
^m a w nn b r 8 Patie^rfaTen^ 

t^Zl * ,nner tubfr4 * 8 «^ moved n re£ 
ton to, ^outertube^ebody ina reJalivefv .fetal Jrec- 
to^» that the wan sections 16 berrfingS^^ 

section, so that'cTb^^^^^ 
Claims 

1 " ?" he,er c^ising a tube-like basic body with a 
^and a proximal end. wherein »7«« 
conpnses at the distal end an expandable fltade- 

tons of fte base body defined in between 
tongrtudinal cuts evenly distributed around fteT 
*m^ence. and furthermore comprising ,^ 

«her sde of the wan sections towards each other 
"orderto matethe wan sections bend outwards. 

8 ^.for reducing thrombi in size and 
removing them " 

2. Catheter as claimed in daim 1. wherein the thrombi 
reduction and discharge device eortvfceTata 

connected with a pressure lament t£ 

bloody parting in me proxirnaldireeton end a 
***** openmg. formed opposite the jet nozzle, 
when B connected to a discharge lumen. 

3. Ca^asdaimed in daim 1. comprising an outer 
tub^Cka body and an inner tube-tike body received 
rade it in a movable manner, which are corrected 
to^ o^er at their distal ends and whevein the 

4 ' ^ wase ^i" claim 2 and 3. wherein the 
P^^nenand the discharge lumen have 
oeen received made the inner tube-Ske body. 

5 ' ^IT^I^ ^ 4 - whefein tt e jet noz- ' 
ZT !!!5' S f ar9e openin O 3,6 Posifoned inside 
^rflrtudinal section of the catheter wherein the 
longitudinal arts extend. 
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